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*|«fl*M ^# ^ * ^ A># -B-^^ ^{Novel polypeptide having 
function of 7-keto-8-aminopelargonic acid synthase of plant and method for 
inducing growth inhibition and lethality by suppressing expression of the 
polypeptide} 

gig] 

3E. l^r oiM^tfl ^tfHfitf -fr^^ ^H^j-JfE) 0>p)^A> A ^^. ^ 

^(Escherichia coli), «Bie^ ^(Bacillus subtil is), ^e)^ 

^^^^(^c/V/ws sphaericus)£\ KAPA (synthase) oMi^ wliE^H 

M-^-ifl £o]tK o}v]±x± *\<go) -o. A >tb ^^xn gjj-og ^A^f^Cf. 

£ 2fe AtKAPAS ^r^}7} ^ gjEjiftog 

^(calmodulin affinity chromatography)* 2mM EDTAS. ^-^tb ^, ^-^=1 z}- -g- 

(fraction)^) ^ ^«J}^ ^sro]^. 

• : AtKAPAS Sr^AA 5Ef"€ *1)5^- ^b}jl tfl^ 
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£ 3-& AtKAPAS *fl^ ^^^^ tfl^-a- £ tfl^S tfl# 
5- -§-#<^ z{- iEL3.*>Snefl3z) ^ 12»HH U^M^ ^-onofl tfl^ SDS-PAGE £ 
q 3:4* ^oi^. 

sfl^l l: AtKAPAS tfl^ 12 £ 

31 $1 2: rfls-g- tfl^ -g-#^^ 12*1 

3: ^7>7> t.])3^- *)b)5. tfl^ -§-#^^1 13*1 

4: t|£i tfl^ <q 13 «i ^-^ 

eflS! 5: ^i^5^€^>7> ^Sf- ^33. ^^^^ tfl^ <9 I4«i 

6: tflS^- cfl^ -§-#^-21 14«i 

£ 4^ 7]^^1 sH^H CoACpimeloyl CoAHl tfl^t ^|M1€ 7I1I s.o] % 

(Lineweaver-Burk plot)S. q-B)-vH ^°]^. 

£ 5^ AtKAPAS -B-^7]-7}- J£<£^ ^ <i| Uj-E)-^ 

£ 6a^r <&e}^ wj-^^S. AtKAPAS -fr^AA 3E«9€ °fl7)^-tfl^ ^o)] 
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£ 6b^ <&3^ AtKAPAS -fr&ty} <>1l7l#cflo) <§^>ofl 



«H-2.€(biotin)£: 7>^J- w]e^ ^ , ^#o]uf 

^ ^^-ofl ^3 Si al^o]rj-. w>o]^^o. ^ig-^diq. tflAj-sq- 7>s. 

4^5|-(carboxylation), ^^^(decarboxylation) , E.®£.7}S.^-Q3% 

(transcarboxylation) ^tb C0 2 1- 7]^S ^:«>^>fe aLin-fl aii ^ !!;-§- 
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{Escherichia coli)^ *KJe^ ^(Bacillus subtil is)<^*\ ^2:3. w> 

o]-^ ^S.7> ol«l|S.(Eisenberg MA, Adv. Enzymol., 38:317-372, 1973; 

Pai CH, /. Bacterid., 121:1-8, 1975), -83^.^ -R-^*)- ^n 2 -* «J-Bfle^r^ a> 

-flth^ 33.41 tfl$- ^^71- rj-o^Tfl ^l^S)^4(Ploux and Marquet, Biochem. 
J., 283:327-331, 1992; Alexeev et al., J. Mol. Biol., 235:774-776, 1994; Huang et 
al., Biochemistry, 34:10985-10995, 1995). 

^T 2 -* w}^5^ ^ n]^J^ «>o]^.^ ^ 

3534. ^, tfl^^J T^ofli, bioABFCE&\ 57fl -8-^7>S. 7fl<2} />/<? 

(cluster) 7} ^7.])^, wHSe]^ ^^s)^ tJ-?- bioWAFDBI 67fl -fr^lS ^ 
€ t!: 7fl^ £/ 0 §5]^iB]7> ^7])t!r4-(Bachman BJ, Microbiol. Rev., 54:130-197, 1990; 
Bower et al . , J. Bacteriol., 178:4122-4130, 1996). ^K^^ 
Bacillus sphearicus)^ 77 fl^ ^ 7fl°-| ^-ej^ #^^^0] 

^ Z»/c^m ^7|]^4. tfl^o)H±r BirAeHr #^0] Z>/c*? ^ bioB -frQA 

*\°}$\ ^4 ^*Rr 3H1 wH-^H^ ^^trcfji <£b^ o^cf (Barker 

and Campbel 1 , /. Mol. Biol., 146:469-492, 1981). 

rfl^o] ti>o]^.Bi -B^H ^ ^Tfe KAPA ^1^] 

(7-keto-8-aminopelargonic acid synthase) 0 !! ^1 #4j^)-fe- L-tJrSr'tUL-alanine)^ ^ 

CoA(pimeloyl CoA)^1 KAPA(7-keto-8-aminopelargonic acid, also known as 
8-amino-7-oxononanoate; AON)^.^ f^r^-^K^ -g-^ (decarboxylase condensation) 
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^r-5-°m-. tfl^o] bioF -ft-^r KAPA ^1^]^ 5'-S^s|H ;e-<>}^ 

Jl^i(pyridoxal 5' -phosphate-dependent enzyme)°H, 2$ 42 kDa^ ^-t^^- £jl 
o]sq. zy-o], t3]a|^ B>oiiL^ tfl^fe ;g fl*^ 

S7] ^]oj] KAPA 41bMH rflSflAJ^ ^ zie^uj-, 

7^7} JiJL^l w> ^cf(Baldet dtf a/., 5ur. /. Biochem. , 217:479-485, 1993). Sth 
*4H<*) BHi« ol-g. j^g* wH^^5|)ol^€ ^^(biotinylated 

protein)^ ^(Nikolau et al., Anal. Biochem., 149:448-453, 1985; Tissot et aL, 
Biochem. J., 314:391-395, 1996) ^ JL^ #^€^1^1 (auxotrophic mutants)^ 

£3 ^ ^ ^ ^ JfrSH H-^^l^L **|. A? #<d*H*)] 

3 ^ #<g^o] bM^^ 2:2H rflSfl fit)- ^ 

^r. °ti A^AiArabidopsis thai i ana) $\ biol A^p- KAPA<>lH 

7,8-^c>l-u]ic^l^ : ji^A>(7 j 8-diaminopelargonic acid; DAPA)AS. #3}-5L|^ a}-g- ^^7> 
^3<H Si^ #^^°l^]o]^(Meinke DW, tor. 4rp/. 65so^. f 72:543-552, 1985). 

Z>/a?«-<S^o]*fl^- tq^^.H>o)^.^( de thiobiotin)ol w>o1j$.^o. S ^s)^- 
i« W-S u>^^ ^| 7 |. l-^^^^c]cKPatton a/., /Van* 

Physiol., 116:935-946, 1998). 

3 TlW tfl^- 7>^ o. ^ o^o.^. ^jAl^a^. «K »H-2.« ^Sfe 
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M^JLiS. ^ 7HMM st^-Jl ^ ^ 5ft^. ^(Rendina et 

^-e)]s]o>^ cl^^H-S-^ ^^M^Cbacterial dethiobiotin synthetase; E0BS)» S. 

«H *fl^l Iff 4 SWRendina ef a/., Pesticide Sci., 

55:236-247, 1999). ^q-, o^]-*] «H.£_b} ^tg-^ tflafl,*^ 

n ^ <^>q^, s^s. *h ^ 

^l^o]^3E -fi-Sfl^: 0.3. ^^fl^- ^ ^ ^ofl tfltflA^ 

"I: ^^M^- 7l^# «3^Rr $°), ^afl ^]^^o] ^-01^ 
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<25> o] = ji^} Sj-ir 7]#^ -^#2] ^SfltsH 



<26> ^-71^- ^ -§H^: ^^H, A^wls 25. 3EA]£)^ C>n] i^A]- 

<29> 7] ^o\] *Xo] t ofl 7 ]^-tflo) KAPA AlB)-^» -R-#*Rr o]^^^]§ o) 

-§-*V<^ "AtKAPAS ^ttI^I^^", "AtKAPAS -R-3U>" S^r "AtKAPAS*^ M-bKA^ojo}, 
ojo)! <3-J£5|-£)^ ^^M^r "AtKAPAS #3 ^ "AtKAPAS ^ll" £^ "AtKAPAS" 

<30> o-|*> ^. ^ 

<3i> ^- ^ £r v}o]SL^ ^*Rr ^Ifl- #a)^El^.» ^]^^-cf. ^-7) 

3i=fe hH^-€ ^5.^ ^ i£*f| #7lHH L-^^a-alanine)^- s*M3. 

^ CoA(pimeloyl CoA)» KAPA(7-keto-8-aminopelargonic acid)^. ^t!-§- ^ 
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^>ZL tfl^-g-o} KAPA <OBl-^(synthase)s}- ^ o.^ > o|) 7 ]^-cfl() 

3^r, * ^7] <£JL5^H= #^^#511^^-0] AtKAPASkA 

rabidopsis thai iana KAPA synthase)* afl^th #7] AtKAPASrc: 51.3kDa^ ^-7}^ 
* #al 4697R^ *Ht^ ^JlsHsHr 1410bp^7l^ ^A>^s.»( 0 pe n rea ding frame) 

wB^i subtil is), «Hle^ ^^^(Bacillus sphaericus)^ 

H H^« ^«**Kr ^^Sl KAPA ^1^11- #3:SHR=- -B-^7>ol A/oF-fr^C 

zj-zj- GeneBank accession number NP286539, NP390900, JQ0512)^ ^|^3z}- z}-z]- 28%, 34%, 
38%£] 43%, 52%, 54%^ -R-^H^ ^JL ^cf. 5E^, #7) o}u}^ *\<££. C _ 

^ -¥-$Hl o^icE^^s)^] #e j)^ I (aminotransferase class I) ^ II 3E 

^^1* #e)^r^5l]^.^^7> KAPA ^eM) 7)^ o>p)ve 

B]-^> Tgti.^]o] ^(plasma membrane spanning region)^ ^^s)^ S-^l^l^- 

■& ^ ^*HHHfe AtKAPAS cDNA-B- pCAL-n ^^(Stratagene, USAH] 

*H pCKAPA Tfl^ tf|B|* ^S^^ji, ^-71 TflS^- «|ElS ^#«r^ tfl^-a- ^ 
^^hS^L -H-^7> ^ (Korean Collection for Type Cultures)^ 2002\i 3^S 26<£z}£. 
7)^f^cf(7]^-«iJi: KCTC 10210BP). ^7) pCAL-n &3-^&-^ ^jel 

(calmodul in-binding peptide tag) 3E#*fcn. &7l nfl^-ofl #7] 
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5)^ ^-a^^-a: ^5.^=1 ^(calmodulin resinH] ^Sfl ^t\) £-e]^§ ^ o]^o] 
Sft4. 

afl.fi.i3S. -9r^\ (gene deletion), -fr#*r #<y(gene insertion), T-DNA 

S-iL ^# *fl2:"|Khomologous recombination) £E^- M^r^i^i Efl^j (transposon 
tagging) -§-^ «<HM o]-g-^ ^ l-^o)]^^- °>E|^ f^^t 

^ll^r Sf-^ 9>Elfc ^ ^(construct )» afloat)-. ^, *\<&t&3l 1^ <* 7 H 
^ #Bl^#sf|-2.El=-l- <£e}^ ^flS pSEN *|EH -iH2*M pSEN-K ^flS^- 

*S (Korean Collection for Type Cultures) 0 !! 2002\i 3-fi 26°i7.>S 7l^>^cf( 7)^-^31: 
KCTC 10211BP). 

tifl^^l- , ^"71 7)^ ^-i: <3^H=r *}^tr fli^. 

- . ^ -R-^H #-§-*Rr 9>e]^ #^^f#2fl^.B)^ RNA ^ DNA 3.*f- 

ofl ^J}.«^ ^^-i: *l^o_3.*|, ^(transcription) iE^r ^(translation) efl^l 
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fl KAPA 4LisMH tfltl- 71^3. ^-g-^Hr szjplls^ CoA^ -fKE.*|]<|] ^ 

^, <g ^loi|ol|£ 7l7j)^- «}<4 ^o], # 7 ) AtKAPAS #^#5])J^JE1 

^^H, CoA^ <*IMS 3-g-*Kr ^pflS.^ CoA -frSE.^ ^#<S) « H 

^l#o] /^o] e}af|5j:a, ^3)-^ ^#<2} *1A> 7 > -R-^ ^ 

^ ^ €^HHHtt pSEN-K 7flS^- °U7)#r}H] ^^a] 

^ ^^.SS-^-B)^ ^-i: t^IW^ji, zl AtKAPAS^ tfltt ^ 

^^H <Q$\ ^ ^ ^ -±)-l-Sf| *]a> 7 > -B-i^^ 

« ^1 Aj-g-^ ^ ^lO S ^ ^^^^ 
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<44> <>gX|aj] 1> ofl7l^t»g,^ Efl^ -R-A> -fi-?-]^ -g-gj 

<45> ti>oi o.Ei I(APA aIe^]* oj-ssl-^ -ff#*>tl tfl^-g- bwM tfl-§-«Hr 

<40 1-1) ofl7l^-tfl^ 7flHfl ^ nfl<£ 

<47> "IM^fe S<£°1 SH^H ^Bfl^q-, 2% ^=13.^(2% sucrose, pH 5.7)2]- 

0.8% a r 7r(0.8% agar)7]- 5E*HS MSCMurashige and Skoog salts, Sigma, USA) «fl^7> S. 
^€ ^1^2] tiH^rSm. 5hg-o)H Tfltifl^- x4)^ 22°C^ ^S^H 16/8a]# ^ 

^7] 5. S^tt ^ (growth chambers)^ <HH ufl^t)-. 

<48> 1-2) RNA ^#3). cDNA eH*.^^ ^ 

<4g> ofl 7 ]^-cfl cDNA efol ^ <q ofl 7 l^-rfl *ioj^fe] TRI 

^(Sigma, USA)* ^}-%-^ RNA» ^#3r^JL, #3] RNA5L^-Ei mRNA £-b] ?]!= 

(Pharmacia, USA)^ Z^Sfi ^ poly(A)+ RNA» ^^}^. ^ o] u) (primer)^. 
^I-(dT)i 8 * ^l-§-^>^ poly(A)+ RNASf cDNA ^ ?m(Time Saver cDNA synt hesis 
kit, Pharmacia, USA)S. 7}^^\ cDNAS ^S^t}. 

<50> 1-3) bioF o_a> -^-^^1- ^.^ 
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ferfM 3Lf-€ ^eKH^ 4S sa]s)ji, ^Jl^ tf/ixffil^ 

^1«=>1 3E^a ^^H* ^"71 ^ SaM*l» A r -§-* r o} 

1-2)«1H afla^ o])7|^rfl cDNA ^o]ti.e^^E] PCRCpolyraerase chain reaction)^- 
°l-§-^H cDNA-1- ^*>JL £-3^4. 

<52> Aj- 7 ] -g.^ cDNA^ ^3f, of 5i. 3kDa oj «- X >^ 5fe 4697fl^ 0^]^^- 

^sl-^ 1410bp 37]^ ^A>-g|)=-S( open reading framed 3L^>JL s^^]- 0 ! 
•H, °lir AtKAPASkArabidopsis thai /ana KAPA synthase)^. ^^*>5^^. 

<53> #7] ^* r 5L^-Ei ^2)^ 0>n1 t A> tfl^, Wf^E^ ^1^, ti r ^S] 

:i i^-oflsj^-ii!) A/op -fj-^Kz}-^ GeneBank accession number NP286539, NP390900, 
JQ0512) *\<&3* tt]JL«H €■ ^4, ^ 28%, 34%, 38%^ ^-ojAj ^ 43%, 52%, 54%^ -fr 
A H3* 7>^* sj-^ ^ 1 

<54> 4>7l ^Mfl^^- Jf-9H 4 B )tH?li5jE]-^] #Efl^ 

I (aminotransferase class I) ^ ii^^ II S.ofl<&-i- i^f^l °Jo_d] _ -s-Ej-^n} 
Si ^isfl 1 ^ ^-fl (plasma membrane spanning region)S. ^^^1^ 5.oH°l-§r- 3E.^>J1 



<55> 



<€*H1 2> tfl^g-oflA] AtKAPAS -Zr&AS,^ ^ ^^1 



<56> 



2-1) ^ -H-3E. 
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* ^"71 ^A]ofl i-3)^]^| AtKAPAS cDNA ^» ^€ DNA ^ 

(fragment)* BanEl »]^Vs.4i^ #//2dHI *Htr3L^5. ll^^r^ 1 *! , pCAL-n «JB] 
(Stratagene, USA)2] BanR\ ^I^Jl^i^- ff/ndm ^l^jLdb #5.\3«H pCKAPA Jfc 

> #7] pCKAPA Tfli^- BL21-Gold(DE)(Stratagene, USAH ^€^^1 

?1 ^(7l^S : KCTC 10210BP), ^^fl(amp'icillin)o] lOO/zg/mlJiL 
LBCLuria-Bertani broth, USB, USA) tifl*H*| O.D.600 0.70] € nJI^M Syt:^]^! 
150rpmJL3. S^^t}. -=-5. tfl#-g- -frH^l -#7j 

^<*M1 IPTG(isopropyl-D-thiogalactoside)» lmM°l sjJE-^- ^7Kr ^ofl 2 

Al^> e| t}. v ycg:Q xjjc^i 50mM Mgso^ 0>4M NaCl0 -| £ ^ 50mM-JEE]-^ 5. 

r^3f)o"|E tf|3j) (potassium phosphate buffer, pH 7.0)5. Afl^Sr ^, t\-X\ 4,000 >g«lH 



2-2) 

^71 ^AHl 2-lHH ^ ^fl-fr CaCl 2 ^ ^(binding buffer; 50mM 

Tris-HCl, pH 8.0, 150mM NaCl, lOmM £-mercaptoethanol , l.OmM magnesium acetate, 
l.OmM imidazole, 2mM CaCl 2 H H^*>S4. hW^*}^ (lysozyme) 

* ^7} 200#g/ml°l 5] .£4=- ^7>*>i, 15^- Jf, 303, 2i-£r3\. 

^)4r 3sj ^Aj^u}. # 7 j 10,000 >gofl^ 5 £- €^2] 

*rSIS, 3.o> ^S.l-fi ^^H^ aSf>Szia8^ (calmodulin affinity 
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chromtography)* <>]-§-*H ^l^rSi^r. ^, ^S-l-^ ^qE] 

(equilibrated calmodulin affinity chromatography resin) 6 ?! ^^^Ka^M^-gO-g- 
^-§-8>^Jl, 24A]#. ^tf. enroll -g-*] ^ ^.Bfl^ ^ 4a 

«-8r *H7i* r 7] 4)*H CaCl 2 ^ ^^jl, ^5.^0} 3.^3 

# -&-#^sj(ei u tion buffer; 50mM Tris-HCl, pH 8.0, lOmM £-mercaptoethanol , 2mM 
EDTA, 150mMNaCl)» °l-§-*M ^ *flJ= ^(column matrix)3.JM £.^£4. tfls 
pCAL-n tfl^o^ 

^ ^ 2^1 h>s)- ;£o], pCKAPA *§^$.Q& cfl^-^S. 

^ ^-on^ - 12«1 ^-oji ^ 14 ^ ^( fractionW o^o! 7 pg. fe 

71] M-B^-g^g- ^ ^ 5Etr, -*7l #«J|^ 3*fl# sf-^M pCKAPA ^ 

^) 14«i SDS-PAGE -g-^ ^^£4. £ 3^1 5L*}& «}£>}. 

pCKAPA tfl^ojjAi ^-ej^ -g-#^o) 55kDa 3.7]^ ^ 

^^U/^^^riM^ ^s)^ #«J)^ 51.3kDa + ^ ^ e) 

4kDa)# SL^JL £■-§"§: ^o]§ ^ 5^4. a]-^, tfl^ tfl^o] _g. # 
"^HH^ ^7) 3.71 ^ 13:*^* ^1 S^l^- ^ SZ^cf. 

<^*H1 3> aM^g ^ 
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<63> ^€ #°J*Hir KAPA W^SI ^ oi^ 

Sl^M sjnflsg CoACpimeloyl CoA)» 71^3. *r-§-*M ^ 

<64> # 7 ] ii m ^ 30°CS ^M^iSnlB](Backman DU series 60 

spectrophotometer)* 340nnHH <£S}a]h ^(Alexeev er a/. /. Mot. Biol., 

284:401-419, 1998)3 1HH 3*fl ***r»4. aif,j ^g* ^_o ojj lmlofl ^ 
20mM 3E^Mm(potassium phosphate, pH 7.5), ImM NAD+, 3mM MgCl 2 , 0.1 

- tf-*]S#^BHMJi. ^^olSSTfli+^Kar-ketoglutarate dehydrogenase), 4*1 
2-2)<>JH 3^ 2-10//gol jEf^o] £-§-°JHH % 7 \ ^^9\ ^ 

^ 10^Mo)^cf. L-^\ia2f ^dOS^ CoA» Zf #-§-g-*H ^£1(0 ifl*l 30 X 
108M-l)S $7 r *M ^^}^ ^se-^ a# 71 1-1] ^ ^ dfciSj=3]oKSoft-Pac 

Module kinetics software)* °l-g-«H £-^*r&i=r. &*\) ii >g## 100//M 

PLPCpyridoxal 5' -phosphate) 7} 20mM 3.eH£ ii^o]E( pH 7 5) 4°C«\)*\ 

m (Mi chaelis-Ment en kinetics)^ ^^>^^.t^, 7l^ 2J- ^-tE. €5)-<Hl n)-^ 
£-1- ^^H, °l^^r £S(Lineweaver- Burk's plot)S. i-HM ^CE. 4 ^S), Km 
* S V max flo] ^ 5 .4>40-7M & 7.930.5. i^tfi*. o]^« AtKAPAS ttA 

3.^ t^sl^ ^^o] n)pfl^<^ CoAofl tfltr 71^ #0)4* ^ ^ aie^]^ u). 

£ «Ki^ ^oflel^^ kapa 4Er44 *M5Lti C oAo?l 
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Km AA 0.5mM ^ 2.5mM<£Nl w>«fl ( ^ofl^ ^^^1 Kg, 



5.4>10-7MS i+Ej-tfch ^7] &H&o) cfl^oiq- y >^e]^ 

sMS^ CoA<Hl ifl^- ^ 7)^ Jf-o]^ ^ ol^ o}- ^ ol^ 

> 4>^^5-fr?^Hl ?fBl |A (instruct )7> JE^ °B 

» 4-1) AtKAPAS -B-#*H1 tfl^ <t>H]^ ^^]7> 5L*m ^fl7l^-tfl^ 

• #71 2-2HH r^^o} ^o. ^oi^ >7l c^ H AtKApAS o.^ 

^llSiJ: 5 S ^<1»1Jl ^Aisjji, /fer/n «-^ 7 > jE^m *ieM*l» o]-§.^ o fl 
7l#tflcq cDna^e^ pcr^ o]-g-§}<^ AtKAPAS DNA# ^H^cf. #7l DNA# afl^iLi 
4?/HS %&*}J1, ^o}X\ 7 )o\) q^)o} ^a>» 5£|^7l pCAMBIA-1301 ^(i^ 

^rfl ^tg^M*-^ A}^)^ CaMV 35S li£E] tfl^ 5e/?i jr^S.^ 

^ «K£4lf. pSEN *>eH o>e^^ ^^S. #S^*H 

tfl^> <L>E}fc ^^l<y pSEN-K 7fls^ ^^§>S^( £ 5 % v s) . sewi 

#71 pSEN-K ^fl^t ^>rz.5.«>Ei]5l^- ^^sf-Al^^c 
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Agrobacterium tumefaciens)^] ^H^i^H^electroporation)^* oj-g.^ ^ 

afi^rSl^, 25T:°1H 5,000rpmi^. 10£ ^^^H Afl3E* =^H^|i}. ^s}- 

^ 3^ O.D. 6 oo^^l 2.0^1 € nv}*] IMClnfiltration Medium; IX MS SALTS, IX 

B5 vitamin, 5% sucrose, 0.005% Silwet L-77, Lehle Seed, USA) ^^r^t-h 4 

°fl7)^-cfl# ^ (vacuum chamber )<*fl o\zl3,^t£[-& ^^a]^ 

31, 10-g- 1Q 4 p a o} ^£4. ofl7]^* 24^ # ^o> € e)6)l^ 

^ ^(polyethylene foil HI °]^, ^^^^ ofl^tfl-I- ^ ^X\^ ^ 

*KT1)» ^^-^^ t«^o^ o>^tg( wnd type) °fl7l^tfl ^ 

<&E)^ ^S^A? -fr^T^} Sf-S)^ <&-8r ^(pSEN ofl^tfl 

<7i> 4_ 2 ) Tl ofl7l^-cfl^ jg.^ «^ 

<72> #7] 4-l)oflA^ ^o] tg^^-ft «fl7RVt)HH ^^tb #7>^ 0.1% W>^Ef 

(Basta) afl^MK^-^h ^) $-<M6\)x\ 30 «. s.o\ %x)X\?]ji nfl <£f- o.^.*) -^Tg^c^ 
• °fl7l^tflfe tfl2:5-(pSEN ^^g^^ °fl7l^-tfl)3)- tilJE^M 

<73> ^ ^ M 5»H1 tfltb o>Elfc ^^(construct)S. 3^3* 

?fl ^-§-^}^] ^o^oj-t^. o-# t a>^Ef ^l^^]o]] 30^. ^o_V ^j^]^ 50007fl^ 




2003/7/9 



Sh^H^r H7fl^ 7fl^]^ol ^f>}%JL, o) ^ 4 7 pfl^ ^ xl^l 2 7fl^l^ *1 

A > ^<=»] ¥^7fl ^ £t!r ^MS^W-S 6a ^ £ 5b 

^^H, #7] tl)^ <£E]fc (construct )S *g^^ 

^JS-^ 4^ofl #2^E]>=o} o^^^u)- 7 )^g- A)^ 
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l%=t-¥ 1] 

2] 
3] 

(aminotransferase class I and II domain)^- 9X^r ^-i" f>}^ 

4] 

13 T 1 * 5] 
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6) 
71 

Mt 1 * 81 

*fl 71H1 pCKAPA^l ^flS^- "«IB1. 



»1 8*8^ 7flS^- ^^(7l^-«is : KCTC 10210BP). 

[3^*8" 101 

[^*J- 111 



[^^*d- 91 
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[3^*8- 12] 
13] 
14] 

^1 Sl^H. pSEN-K^l 7f)3^t 

I^t^J- 15] 

^] ^jg. ^aJ^^ ^^^^1(7]^-His: KCTC 10211BP). 

16] 

*fl 1^ #b^3jel^ ^ SE^ 7 ]^g- ^*)]*H «W£-^ W-S* -£} 
[^D" 17] 

iEL £<y, -fr^r ^71 (gene deletion), -R-^7> ^(gene insertion), T-DNA £<y, ^ 
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t|1 (homologous recombination) 2.^- S^iM ^1^3 (transposon tagging) 0 !] ■ 



18] 
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AtKAPAS 
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A sub ti lis BioF 

A sphaericus BioF 

AtKAPAS 
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A subtilis BioF 

A sphaericus BioF 

AtXAPAS 
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A subtilis BioF 
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A sphaericus BioF 

AtKAPAS 
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AtKAPAS 

E. coli bioF 
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A coli BioF 

A subtilis BioF 

A sphaericus BioF 




S NDRFRRELQVI§EQGLTi3Kii3LF- 



■STSfrESEVEfaN- 



rtsve vsvsip tf qkwlhdepsngEEI f sgaalaecrKSrF§®^HSs^^^ESS3r 

DRQYi5fiB9aEHI3&i533 



-RNI- 



IJSNllEANlftrKE^ 

Si rS^iqqg aeqfSi Ssg£§3 hvsS^ w|S3a33ed1I2ehlg ysraIlf i 

UD3AQT5kQQF3r£^ 



alS5VA§lLaasgkpliS 
-QAVIAAMM AKSlR-flAASRiSl^LLEAASlSPSQ LRRFA2M3VTHLA 



-VSVISSVM ijAGDT- 



[FSDA.9JIIASIID61RL 



5KAK Tl2EEiSAiihVDLE 





n^^qryoIIrfi Hi3sv[E!SBriS3Lix3i IS^A^lSiAFViSvdlSIlAlfeSLSDSSig 



V A^FNCEADV33|^2Hn^3AS:JiS3l S^KKWKQL IOSRGISF I 3t3HfcH*V pm3333 

scwlqkvkp — b!8l P^^ct Si^3aavlSBstvapyllqfa3ili Y ^^^^ A^Q^. 
xsilyFGvcp— SiviS3^KSvS\eSS3a!55§avfi dfllnhasJtfi 3q33I2pasc233 

TADYFGLKDEIi 



YEBVVHAgjKll W— 333AIWERVKE3 jSHSGjS— SlSS 

RSSLAiSlli^DEGDaS^CUyU-ITRaRAG 

HE3FNI I EASR-E-KsfcLLFSYI SM3 RTSD^>S3YBVKGDH Ti3BPVB l 3D AH|3rVLFAE 
REG I S I ICW|i£-EHn3&IIJCNAQYI^^ l93SHEAMQF§A 

Yli<Si£HZH3I335I23^so3©^^ 

3AGTA3I3L5|r^SEMQ5JlDRlLEVi^{G NG 



Kj3GKglYA Pg^^^^ 3ES3l5iaiTSDaSMGS!lDHiLJQTFHS- 

KHPEgyFiP fiHa E tfi Jite ssigigirayMAiigriSbLDMvUsKi kk- 



-IGKEUffll— 
-IGKEMGflV — 



AtKAPAS lfpkl 

£. coli BioF 

A suotiiis BioF 

A sphaericus BioF 
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[3E 5] 



EGO Rl A/CO I esfEii 



0.10 0.55 0.77 



LB 



355 
polyA 


BAR 


P35S 


i 



1.26 



023 Size (kb) 



Nos 
polyA 



RB 



eg/ li, Pac I, Sam HI, Pme I, Asc I. Xba I 
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